Abstract: Chinese is known to have simple syllable structures and a syllable-timed rhythm, which have led to the assumption that listeners of the language must rely heavily on syllabic cues for speech segmentation. In a series of studies, Tseng and his colleagues used a phoneme identification paradigm and discovered a number of interesting effects to support the above assumption. This presentation serves as a synopsis of these findings.
SYLLABLES IN CHINESE PHONOLOGIES
Syllables in Mandarin Chinese have structures that can be schematically represented by (C)(V)V(N/V) (C:consonant, V:vowel, N:nasal). Phonotactic rules constraining syllable structures include: 1. Consonant clusters do not exist; 2. Final consonants are allowed only for alveolar or velar nasals; 3. Complex structures like CCCVCCC never occur; 4. Syllables have clear boundaries and ambisyllabic consonants can hardly be found; 5. Each syllable carries a fixed tone pattern that is lexically contrastive. In addition, the syllable inventory is very small in Chinese, amounting to about 400 in size despite tonal variations, according to general statistics. It remains a vague impression that the rhythm of the language fits more into the concept of syllable-timing than otherwise. Other dialects of Chinese, such as Taiwanese and Cantonese, have similar phonologies. These phonological characteristics appear to provide a strong incentive for syllables to be singled out as the most likely unit of segmentation.
UNITS OF SPEECH SEGMENTATION
Researchers have long been puzzled by the listener's ability to recognize words even though they are not physically distinct in the stream of speech. Heuristically, words can be recognized by means of a lexical attempt initiated at each phoneme, each syllable, each word, or the onset of each strong syllable. Segmentation then should be considered a must at any of these critical points. Recently, a group of European researchers have hypothesized that units of segmentation are not consistent across languages but are rather determined by the metrical properties of specific languages. Data have been accumulated to support this contention. It is our position in this presentation that the syllable with all of its phonological characteristics is the best candidate of segmentation unit during the perception of spoken Chinese.
PHONEME IDENTIFICATION EXPERIMENTS
Our experimental paradigm was restricted to phoneme identification primarily because it is not nominally a segmentation task and yet involves processes from which segmentation unit can be inferred. Lists of monosyllabic and disyllabic items were created so that syllable-related properties (e.g., syllabicity, lexical@, tone, duration, etc.) could be assessed as to their effects on the phoneme identification latencies. As phoneme targets were always located in the item-initial position, confounding arising from position or presentation delay can be eliminated. In most cases, items from different experimental conditions were mixed presented. Chinese-speaking college students served as paid subjects. Findings reported here came from Mandarin data (1, 2, 3), some with corroboration from Taiwanese data (3).
FINDINGS SUPPORTIVE OF SYLLABIC SEGMENTATION
1. Phonemes were identified faster in real syllables than in gaps, or nonexistent syllables. 2. Syllables carrying the rising or the dipping tone yielded longer identification latencies than those carrying the level or the falling tone.
3. The above tone effect disappeared when syllable durations were equalized.
4. Phonemes were identified faster in syllables with shorter duration than with longer duration, when tone pattern was controlled.
5. When disyllabic items were presented, phonemes were identified much slower in nonwords comprising syllable gaps than in real words or pseudowords made up by real syllables:
6. Phoneme identification latencies did not incrcase with complexity of syllable structures; that is, CWC did not yield longer latencies than CV.
None of these findings could be explained by a phoneme segmentation strategy, particularly given that all the target phonemes were at the onset position. The proposition that speech is segmented at each word seems compatible with the first two findings but not easily compromised with the fti fmding. With the syllabic segmentation hypothesis, all of the above findings can be accounted for. In our view, . [?lhe segmentation process starts with a syllabary lookup procedure, whereby the fl configuration is exploited fist to localize the potential offset of the syllable. Thus the right hand boundary of a syllable is localized first because the syllable always ends with a sonorant. The mapping of the input onto the syllabary may proceed as a strict serial matching, its details being tmknown as yet. Once a syllable entry is found, it will activate the connected entries in the lexicon and thus complete the word recognition process.. (2, p.84) 
